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(54) ALLOY FOR RARE EARTH MAGNET, ITS PRODUCTION AND PRODUCTION OF 
PERMANENT MAGNET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a raw material alloy used for a binary alloying method 
suitable for obtaining a powerful permanent magnet by forming the structure of a rare earth 
alloy having a specified compsn. into a specified one. 

SOLUTION: This alloy has a compsn. contg., by weight, 27 to 30% R (at least one kind among 
rare earth elements including Y), 1.0 to 1.3% B, and the balance T (transition metals consisting 
essentially of Fe). The molten metal of the alloy is cast by a strip casting method, and, after 
that, the cooling rate from the m.p. to 800° C is regulated to >300° C/sec, and the cooling 
rate from 800 to 600° C is regulated to <10° C/sec. Thus, the structure in which the volume 
ratio of R2T14B phases is regulated to >93%, the average grain size is regulated to 20 to 100um, 
and R enriched phases are finely dispersed so as to regulate the distance therebetween to <15n 
m can be obtd. 
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£27— 30wt% N B£l. 0—1. 3wt 

4iffifi££ifrU R 2 T 14 Bffi^<*^|^'9 3%iiLhT¥ 
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LJtf£, 800-600 x^aarcafcjraM- § £ t £ 

*M8±-r& 2^&Cffiffl^4*ft^#±5SS£5ffl£& 

[ w*ja4 ] w*js 1 (zge«Ko«±ffiflEEffl-^ 7 o 

-9 5MS2Pfc. R (Y**tl«±Jl7c3|{<0 5fe^*< 
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a - F e t mmk<r>&&RfcX'§ifcthK#>. R*W» 
^*<ST-t4 ta-Fe tf£M L-^-f < =5:4 . a-Feli 
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d y y :rffi##?dE Ls N d y y ^ffl^-ta*ffl^C0^ 

«>t:i4isftiia*/hs < . -t^^^n d y -y f^iara 
< -r & £ t tmmx-h ztztizzti. l*> l . 
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jSfcioT. a-Fe fc?gffl*^Nd 2 Fe, 4 Bffi$r^ 
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-Fe(iNd 2 Fe H BfflrtSCS#tS. £ 
ffi«T(C^V 4>Nd 2 F e , 4 Bffl^ffi § ?g 

{kL. mmmzmmii665 °C£7)37U«^RiBT'Nd 2 F 
e 14 Bffl. Ndy -y^-ffl. B U 3 «(C*fiW 

4. 
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mm£&&&£i^aT£x-mftm*imk%&tzib. a 

-FeCDZL&ZmiL. mm>t>Nd z Fe 14 Bffi5:ii: 
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t> N d 2 F e , 4 B fth VJ.mz$mt h ft 
i Fffi*t®0f^-«$nS«t'9tNd 2 Fe„B«<0 

fflON dOSUKi&< . Nd'J y f-«W«»*JUII»rt- 
6. IJLh. Nd-Fe-B37^£WfcRiDi'Lfca^ — 
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±«. R 2 T, 4 B fflOfleflNstf 9 3 KJBLtCft Set £ 

uBffl^MtStW:. -ftHfcR, T M B<ftsr*» 
«WttCifi< . MMWiRi T 14 BffiOffc«J±#iK&- 
0 ?4^&«JS;i:3:-3T^4. U*»U -eoi 
Ji«H?f«II*(£a — F e jW£j*L*M-< , 

*$ 0 - *<Oft#>R U v f-ffitfJH* . ±ffl<0*flUt**j*^ 

J: "5, a-Fe<04fejftfc|»jl:U froR'jvfffiWW 
kHBSfc. aMUfcRU y^ffl##mLftifflf8i: LT^4 

m%CD®m&X'Wm. Lft-f Vrfy h^lSLfca - F e 
2r;rB*-f4ft#>. flMSJUfrfr 5*&S:*fS«Ii:*«T# 
4. L#»U mmerfyzf y h<D%r&. a-FetHBc 
f-«ft j3fiUmM!MMM fc * 0 , 
*MtJttiifliirf4 too, R y ■y^*tta*«LT L4 

[0016] *?6BJlJ4J!f4-3-&<OR 2 T l4 Bffl«#«^ 

R 2 T lt Bft0>tmWi9 3%W±VS>&Zbtf&tl, 
\>\ iOJfiL<tt9 5mhT*4. ifefc«3lEOSStB 
■CSX 0 ±lf fc«BH¥7-176414T«±«»-£A<OR 'J «y f- 

fcLT^4ft*>>. R 2 T 14 Bffitf>fl«**M:ttR#a* 

teE* J: 3 fcs R y v*«^^ttB#J*$r4fc*>*»* 

[ 0 0 1 7 ] (2) R 2 T 14 Bffi^l^BJWia 
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[0018] ±ffl<0*IMMM;te*£x* 'J -KTffl* 
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[ 0 0 1 9 ] (3) ±ffl^^^c0Sg)t*S 
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XMJ7 7^^ht. 8 0 0~6 0 0°C 

•wafraa** i ox;/»ot. if* l<iz5°c/wa 

Tfc-*-4£i:*1*ai:-*-4. X b- V 

J: tOi , a - F e <7yfiq£ L3: V «frtt^OffiR# 

***B*>< , R y y ^-fflO«c«*^¥«^ll-C^«$^ 

4 j: y mm**?)* o %®mm 

iLv^tOt tT^Aix^ixTSft. L*»L. *%ffiX 

iz±mcr>&mm&-mib&ti#>. s o o~6 o o'co^ai 

fflKSr 1 0t/#«T, if £ L< (i5°C/^mTfc LT 
»8B*»&<OR,T 14 BffiO±^5r(£it-t4^ 1 1 Lft. 
[0020] m^ e fm ta-Fe ff)SsSSMHk fc&Wt h 

0^a^Jg*i3iV ^*«H4 K.-Ja-Fe O^Jig& 

maum* Mix J: y < . ssaetc^-ri. - 1 

4. JiLh*^Sii : 5rffiiji$:f#-?»ft^)tc{i. Sji^ffl^ 
St^A 1 ^ 1 0 0 0t:*TNO¥%?fraaLSIi3 0 0-10 

o ox:/iwitfSv^ t ^fti^iift . 3 o wc/Wl 

TCtta-Fe#£jKU 4ftR 'J -yf-fflOSPBtJ£ 
<. esae=5rffll»f:^^^^. 100 0-C/#liLh 
TJ4ISfiea*»2 0 mOTt & 0 . 4fta-/P±-CO 
^ai*^4 0. 5^i$(;:6 0 0X;£lTfc&-3TL4vv 

4iaox h y yro^aarjscet^^ <^si-4SH 
t Lix h y yTi¥$*>w^.in.4. fflL*>f> iooo 

^i-CO^^fflJUS?: 3 0 0'C/&— 10 0 O'C/H-' 
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1 0-C/»S:*Si.Sk. »R'j7ffflKR2 T 14 

fcLTR';-yf-ffl^#JSttffl^f*«Jt*^<. R 2 T 
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[ 0 0 2 3 ] 4fc, *^»±fflffl^Srf#|,^2<7)^ 

Ltzmz, soosoo'Cxmm.irh^ti.zX'yX 
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to^yt&a^iiii^ 1 «nBtLh*<itr a < , 3 1$ isi £g 
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R 2 T, 4 BffiOttil*** 3 0 %J2TFC* 6 £ fc 5:WSfc 
*Wft«3*c09 3%i;LJb#R 2 T 14 B*§T'fc&fc«K & 

5«or y •y^fflc7)^3i:^i:'(i^ffl^^*^tt^&-rs 

-£-£<o*hj£.. 3gL<ti*&S8if lc-i-^ii^R 2 T 14 Bffi^ 
*tc J: o T . ±«3R^Afc ^^-Jt^colf Sa^tl fc % 

nWft^fifc. L«ot > R 2 T l4 B«*«*ii^ 

»it<{i2 0%WT. £6fc#£L<ttl 0%JiTFT' 

-0>l£**fft*fR : 4 6%. B : 0. 5%. Co : 20 
%.Cu:0. 7%. A 1 : 0. 3%, Fe :&&<7)i8i 

mx'bh. 

[00 2 5] 



7C*tf>3fciJ>$r<fcfc 1«> . T (Fe£^0ifc-r£:S 
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ftt»»*aa^-«Hfc:ov»r*«f & . ±ieLfc#& 

KR, T 14 Bffia>6&§^4n=te<0ffl* < ft^.S>S>Jilr 
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tt. 6 0 0 t«:fJtt S^T'fc 1 0 t fc . Lfc 
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coo29] iummd mmmitmtmLtzzx 
*it*ii*-cftj*u;. «+t<o-x h y vmimmt 

cOiaS<i7 5 0°C-C'J)^7t. -f-cOf*, 6 0 0*Ct?iJ^r 
•SST'^SL^Siil 5#T*->fc. — 800*C 
7 5 O'CtfO^ffllcSt^^i, X h 0 yytffflz 



~6 o ox:wm$$mmm® 1 2'cx-h o . 

<i7tSm«-C1S« ±ffiN d 2 F e 14 Bffi^ 

mx-mmLtz$igkzm3iz7jk-t. m^^ta^R^-/^ 
mim&mfttiittfbwzmvitK^xwizL. -ewia 
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1 tZ7jk~f. 

[00303 (it«w2> mmmi trntmLtzzz 
o iz, mmm 1 1 nmzx h y y7*-v;*-r >?mz 

i§3£«£^$tf££^ Xh'J y7Off$fii|$0. 2 

m i fc ra«fcBWRmrfwi l 1 n#ia&& l*: 

8omo!t. %<ry{k. 6 0 0°cizm&?&£X'l,zm 
L^IH(i7^-T'J)-3^. LfctfoT, 80 0 — 6 0 0 
'C<WWiiW8tmtm>0 . 4 8°CJaTT'J>&. 
■Ufc&»68 0 0X:4T<0J«iatKtt. 4*»5 0 O'CIiLh 

^H4 ic^-r. ±fflNd 2 f e , 4 Bnwim%®m* 

10)1 8 umtm&MllzSmLX'bZfr-ot:. R 

Lfc*s* , r y •/ a&* t 

teift 6 mT"£> o . *«0«L *Sae»fc B U -y 
^F*5Hgt'# ft.±*Nd, F e 14 B ffiWftWPSrH 

wmgmt:m^xmj£Ltimm9o%x't>^tz. mz 
£ 0>3n&&&&k mmm 1 -am Ltmnwma&zm 

[003 1] (Jt«093) %St0|l fcHt«J«i:^6J: 
«*W««T«SELfctS». ±«Nd, Fe 14 B«<0¥ 

-i y^fv b^mzzmcoa - F 

[0032] ( ItEMEM 2 ) itK^ 1 "Cft* Lfc±ffl*& 
^<7)^.h'J •yTSrT;^>-#Hm>t', 7 0 0 < CT'2B#ra 

^SS^-CH^L^*. ±fflN d 2 F e h Bffl^Tfe) 

ttfttt&uti 3 5 a* m-c* o *: . s , %.mm^mmi 
x-mm Ltztm. r y y *-«(±£ a&* t 

OfflS, ^ B B B e#(CBy-y^-ffl^^F»?ilf2-C'S^. ±ffl 
Nd 2 Fe 14 Bffl<y}f^*£p&©gga£ffllrVC«!l5g 

m i fffiRUfc«i-sMa*-&4*jflv^ , mmm 1 1 

[0033] ( asm a > ami 1 tamr 
^cox h y -y t& T}V3>mm%*. 9 0 o°c-c-2 b*^ 

xmimTwimLtimm. ±m d 2 f e 14 Bfiow 



TwmLtimm. rv y^mnm^nnt±nmmzn 

N d 2 F e 14 BfflOffcW££B«3yuI§lg£ffl^Tia5£ 
M 1 T'tf^ LfctMHB3R£££fli . HigM 1 1 mm 

[0034] (JtS^J 5 ) N d : 

2 8. 0M»%. B : 1. 0S«%. A 1 : 0.3M 

%. ymmztchkolz, y^uXn 

'J yrJft^f-fy/ffiCiO, «$*t;0. 35mm«0 
X h 'J y 7 £±J£ L^c . n-;^ £>8tffii Ut* h U y 7 

BHJMf+TOx h y ■y7tf>aUBBfl: 

{i7 4 0'CT*S>-5 7t. ttfO^, 6 0 0°C(C?iJ^i-4tT- 
tcSLfc"*IBttlO*-C*r>fc. t^*^T» 800- 
6 0 0 C^) VWMBUCtM^ 0.33 °COTT$> 4 . 

T-r&iTtz&t&tmx y . *»4 o o-cJiLh-cfto 

fe. ff^^^X h y y 7«BfWai8Srii^!8USTI^ 
LfelS*, ±fflN d 2 F e 14 Bffl«0¥^ H B B ?4@(ii^3 

7umX'$>-?tz. zti. %.ftm=Fmmtx'mm 

fc«=FJWIB-e It. ±«Ndj F e 1 4 B 

^imm^mmsMmm^m^xm^Lizmm. 9 3 
[0035] -it. fmm&i*&imm.tiK n d : 3 

8. 0**%. Dy : 8. 0M&%. B : 1 . OSS 
%, Co: 2 0S*%, C u : 0 . 6 7fii%. A 1 : 

o . 3fta%. sgss^tc^s j: a iz, mmm 1 1 

*fflv^T*€UfclS«. 3 SXX'h^tz. mzzzx-ft 

m L^±ffl^-&^ 8 5 as% t KE-^ffl^^ 1 5 a*% 
^fflv^r . hmct 1 1 mmco^mx-mmmpEiimL. 

[0036] (ami 6 ) ±ffl^^{±ffl^*^ N d : 
2 6. 0M%, B : 1. 0 9M4%, A 1 : 0. 3fi 
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h>J •v?**r?,T'4 mZ$)0. 3 5mm 

<7>x h y vrtfiSLfc. n-)\,frt,mm.Ltzx h y y 

S{i7 8 0'CT'$>-5^. *<o«. 6 0 01C£1OT** 
"CfcrBLfc^nWil Llztf-tX. 800 

- 6 o o t: wwwjj»Kii*# o . 3 -cmT-cfc « . 
Ltimm. ±m d 2 f e „ Bm<owmm^mm2 

±fflSW:«-Fe*J#SLTt5'). R'J-yffflli 

[0037] (Jt!&0«7 ) ifeffl^&JiffljS**, N d : 
3 1 . 0*4%. B : 1 . 0 944%, A 1 : 0. 3fi 

hV y-TZ-xxr-jyymzx'o. mzfoo. 37mm 

nmmm 1 t H*fc»rjft«Tfl* Lfc«*>«t'fc 1 mm 
unburn. Ai&ffi&tt-r&mntpt.zxixxim&x' 
mftitz. warn*??)* h y v7-<?mm£ft£mzwi 

ma 5 o'CTj>-53t. 6 0 owzm&t&t 
•ctz9i,t:timi 1 ottxh^tz. Ltztf->x. 800 

-600 'COW^^JKWS^ 0.33 < ClilTT$> 
£. — 3u H**^8 0 0°CiTtf0^»3$JS{i, Brgfefll 



>^3 5^m-ca5o^. ^Mim^mmmxwmLtz 

teSk. R'J vf-«{llSfttt#t±*ert{=«S[«k'SroT 
jfttffiU -5-<7)|gpS«#9,umT-S>o*:. -€"<50fBl. B'Jy 
f-ffl^S^^^TSfilig-C' » *: . ±ffl N d 2 Fe H 

[0038] -~K. &4Mf%«4l£IBj£«<. N d : 2 
1 . OMM.%, D y : 8 . OMM.%. B : 0 . 5 fl 
%, Co:2 0Sfi%, C u : 0 . 6 7MS.%. A 1 : 

o. 3n&%. msmz%&£oiz. $mwi t^mz 

&bmmmiZ X 9 , Jf£$-Jl0mm<yM Vrf-y h££M 

or 2 T 14 Bffl**5iig$;fu *<ott**£W&*>uii£S 
*ffl^rai^LA:«w, 4 5%x-h->iz. mzzzxft 

«Lfc±«3fi^A8 5*fi%i:«[^ffl^^l 5m*% 
£JBwt . !«60iJ 1 fc H««*«fe xm&WPEZim L . 

&<7>3aj£(i . flilcOll&l^tf it$80»J t PI— t** & . 
[0039] 

im&smi *muz±tn£ . • ( bh > 

[Hi ] issfe0iJi«±fflffl^^ B B B efi^^-r«^ 
«me«¥X-t'fc& (<g*2oofg) . 
[02] mmm 1 co±fflffl-^co r y - y f-«o*Mtt«« 

fg) . 

[03] itmm i co±ffiffl^co r »j . y ^fflo^ti«» 

$: ^~t^MMrf-W^MMM¥%X' h h (fS*2 5 0 
f&) . 

[04 ] mm 2 nsL-fam^&nmgktm ^ ^-r«3^ 

eWSffliBt^T'ftS (fg$2 0 0fg) . 
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